Identification and characterization of arginase II as a chondrocyte phenotype-specific gene.
We have previously shown that activation of extracellular signal-regulated protein kinase-1 and -2 (ERK1/2) causes chondrocyte dedifferentiation, which contributes to the destruction of arthritic cartilage. In the present study, we identified genes involved in the ERK1/2 regulation of chondrocyte dedifferentiation. Several genes were identified by subtractive hybridization, and, of these, arginase II was selected for further functional characterization. Similar to the pattern of type II collagen expression, which is a hallmark of chondrocyte differentiation, arginase II expression was increased during chondrogenesis of mesenchymal cells. The high expression level of arginase II was decreased during dedifferentiation of chondrocytes, whereas its expression was restored during redifferentiation of the dedifferentiated chondrocytes. Inhibition of ERK1/2 signaling in chondrocytes enhanced type II collagen expression with a concomitant increase in expression and activity of arginase II. However, ectopic expression of arginase II or inhibition of its activity did not affect chondrocyte differentiation. The results collectively indicate that expression of arginase II is specific to the chondrocyte phenotype, although the expression of arginase II alone is not sufficient for articular chondrocytes to maintain a differentiated phenotype.